Summary
In developing adipose tissue, cells of size less than 25 pm may make a major contribution to adipose tissue cell populations. This study reports the separation, identification, and sizing of infant and foetal adipose tissue small cells. Subcutaneous adipose tissue was taken from the anterior abdominal wall of children aged 2 months and 22 months. Subcutaneous tissue was also obtained from a paraumbilical site in 4 fetuses of gestational age 16 weeks.
Tissue samples were fixed in buffered osmium tetroxide solution containing collidine. Aliquots of cell preparations suspended in saline on microscope slides were viewed and separated using a dissecting microscope. A diameter distribution of particle size was obtained using at least 200 cells for each preparation. There was a substantial number of cells that were smaller than 20 pm. Their modal cell size was remarkably constant in fetuses and in 2-monthold and 22-month-old infants. Ultrastructural studies show that the tissue is composed of a relatively uniform population of cells within sparsely collagenous connective tissue. Although some of the cells show no intracytoplasmic aggregates of lipid material, others show variable amounts of lipid material which can occupy a very large part of the cell volume.
Speculation
Developing adipose tissue in the fetus and young infant contains small cells that may represent differentiated fat cells. The recognition of these cells may be important in any study of adipose tissue development during periods of cell replication.
In a previous study (1) we have shown the presence of small cells and cell particles in fetal and infant adipose tissue. In that study it was apparent that in developing adipose tissue, cells of size less than 25 pm may make a major contribution to adipose tissue cell populations. It was suggested that the study of such cells may prove to be important in understanding the development of fat tissue.
Cells used in this and other previous studies have been obtained using one of the most widely used methods for cell separation and identification, osmium tetroxide futation (4). This method employs a system of filters to eliminate debris resulting from connective tissue digestion with collidine. A disadvantage of this method in the study of developing adipose tissue arises from this need for size selection. After osmium futation there is a loss of cells below the pore size of the filter employed. This study reports the separation, identification, and sizing of infant and fetal adipose tissue of small cells, which have been shown previously to contribute to the total cell content of adipose tissue in early life.
MATERIALS AND METHODS

SOURCE OF TISSUE
Subcutaneous adipose tissue was taken, at surgery, from the anterior abdominal wall of four children aged 2 months and two children aged 22 months. Both fat expressed as a percentage of body weight was calculated from skinfold caliper measurements at multiple sites (2) ( Table 1) . Subcutaneous tissue was also obtained from a paraumbilical site in four fetuses of gestational age 16 weeks. This tissue was dissected free of dermis and underlying muscle tissue.
TISSUE PREPARATION FOR CELL SIZING
Tissue samples were futed in buffered osmium tetroxide solution containing collidine, as previously described (I). Cells were gently separated from the digested matrix by a sieving action using tightly woven polyester cloth (Estal polyester thread cloth, 67 threads/cm). A distribution of particle size in the cell suspension was determined using an electronic counter employing the sizing conditions reported previously (1). In addition, aliquots of 10 cell preparations suspended in saline on microscope slides were viewed and separated using a dissecting microscope. The suspensions ' Weeks of gestation.
Born at 30 weeks of gestation.
could be separated into three types of particles. A diameter distribution of particle size was obtained for each of the three types using at least 200 cells for each preparation. These preparations were from both fetal and infant sources (Table 1) .
TISSUE PREPARATION FOR ELECTRONMICROSCOPY
After dissection fetal subcutaneous tissue was futed in 4% glutaraldehyde in cacodylate buffer, pH 7.2 (5). The tissues were then transferred to buffered osmium futative (3) for 1 hr at 4' then to uranyl acetate (1% in HzO) for I hr at bench temperature. The tissues were embedded in Durcupan (Fluka AG, Basel, Switzerland) after dehydration with acetones. Sections were cut on an LKB Microtome using glass knives. Subsequent staining of sections was performed with an alkaline lead solution (6).
RESULTS AND DISCUSSION
The three types of particles separated at dissecting microscopy could be characterized as follows: type A, fragmented debris of Fig. 2 . Size distribution of cells without central osmium fixation (particle type B) from each adipose tissue preparation. Numbers refer to subjects described in Table 1. cells and connective tissue; type B, intact cells which were not
When the whole population of particles in a complete prepacentrally fixed with osmium; type C, cells which had the general-ration was studied, there was a substantial number of cells found ized osmium deposition characteristic of mature adipose cells together with the debris that were smaller than 20 pm. This is less under these fixation conditions. than the usually accepted lower limit of 25 pm for fat cell identi- fication (4). Diameter distribution of the whole preparation suggested that small particles form a composite peak, but dissection
showed the relative contributions of different particle types to this peak. Small cells of diameter less than 20 pm have been shown to be The particle distribution of a representative sample (subject 10) a 'llbstantial component of tissue in human is shown in Figure together with the individual size distribution fetuses and infants. Electron microscopy has demonstrated early of the three separated particle types from that preparation. Manual accumulation of fat in these This "ggests that they may dissection as a means of separation of particle groups for sizing represent differentiated adipose cells before they have accumudoes not allow a quantitative measure of each of the groups' lated sufficient triglyceride to allow them to be recognized by distribution to the whole population, but the type B particles, techniques' together with cell debris, formed the whole population of particles in the fetal tissue studied. When tissue foetuses was examined
